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Introduction 


In  spite  o f  all  procaucionory  maasuros,  hiscoplasma  capsulacum  in¬ 
fections  occur  quite  froquancly  in  mycological  laboratorios*  as  roporcod  by 
Crayston  and  Salvin,  among  others.  Furcolow,  Cunchoroth,  and  Willis,  Dickie 
and  Murphy,  as  wall  as  Loosli  have  roporcod  on  clinical  aspoecs  of  those  in¬ 
fections.  Sovaral  well-known  mycologists  in  tha  United  Stacos,  among  thorn 
Ennons  and  Procknow,  assure  us  chat  prolonged  work  with  this  fungus  will  re- 
sult  in  infection  vory  froquancly,  Sinca  the  disease  was  mild  in  most  cases 
and  fatalicias  resulting  from  occupational  exposure  had  not  occurrod  hereto¬ 
fore,  infection  occuring  during  research  of  this  fungus  had  boon  considered 
as  almost  unavoidable,  for  experience  has  shown  chat,  under  certain  special 
circumstances,  such  an  infection  may  be  fatal.  Ws  therefore  wish  co  report 
on  suob-  a  caso  in  which,  additionally,  anatomical  findings  were  made  which, 
to  our  knowledge,  heretofore  have  not  bean  reportedvin  connection  with  a*eh 
ceeeo-of  fatal  histoplasmosis. 


\Y 

Dedicated  ,  on  Che  occasion  of  his  70ch  birthday,  to  Prof.  Dr.  med,  Dr.h.c. 
£.  W.  Deader. 
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CajjQ  Ranort 


fummarv  of  Cnao  ilUtory 

A  43-year  old  Italian  mycologiuc,  a  roaidont  of  Vena sue  la  for  tho 
past  4  yea  fa ,  had  boon  engaged  primarily  in  1  two  at  130  cions  of  hUcoplaama 
capsulatum  over  a  period  of  approximately  one  year.  Soil  samples  from  various 
roQions  of  cho  Vonoeualon  Andos,  usually  oh coined  from  chicken  coops,  after 
spooial  crcacmonc  in  his  laboratory,  wore  injected  into  cho  abdominal  cavity 
of  white  mico  in  cho  form  of  a  suspension.  After  a  oorcain  period  of  time, 
pieces  of  cho  liver  and  spleen  of  Che  animals  were  transferred  to  a  nutrient 
medium;  in  a  certain  percentage  of  cases,  cho  funQus  began  to  grow  in  Che 
tissue.  Smears  of  cho  fungi  grown  in  chose  cultures  were  Chen  prepared  by 
che  mycologisc  without  Che  aid  of  any  protective  measures.  Xn  April,  I960, 
some  6  months  after  tho  scare  of  che  above  investigations,  a  histoplasmin 
skin  test  given  co  cho  mycologist  turned  out  to  ha  negative.  Up  to  that 
point,  very  few  positive  fungus  oultures  had  been  obtained. 

Family  Anamnesis 


Doth  the  brother  (at  ego  37)  and  the  mother  (at  ago  70)  of  the  patient 
succumbed  to  a  heart  infarct. 


Patient* s  Anamnesis 

As  a  child,  the  patient  had  scarlet  fever,  chicken  pox,  and  mumps. 

At  che  age  of  10,  ha  spent  considerable  time  in  the  hospital  wich  exudative 
plaurisy  and,  at  che  age  of  20,  ho  was  hospitalised  for  a  three-month  period 
wich  severe  double  pneumonia.  At  the  age  of  30,  while  a  prisoner  of  war  in 
India,  he  contracted  malaria,  but  was  completely  cured.  During  Che  same  year 
he  underwant  0  double  tonsillectomy,  having  suffered  frequently  from  tonsil 
lnfactions  end  chronic  abscesses  of  the  midlie  ear.  At  the  ago  of  40  ha  deve¬ 
loped  a  duodenal  ulcer  which  responded  to  conservative  treatment. 


Prosant  Illness 

The  patient’s  last  contact  with  infectious  material  was  on  11  October 
1960,  when  he  visited  his  laboratory  to  examine  numerous  fungus  cultures.  On 
tho  following  day,  in  tho  company  of  four  other  persons,  ha  visited  a  lime¬ 
stone  stalactite  cavern  on  the  western  slope  of  the  Venezuelan  Andes.  Thera, 
as  well  as  in  chicken  coops  of  farms  in  the  vicinity,  he  obtained  several 
soil  samples. 


On  24  October  1960,  twelve  days  later,  the  pattiont  bocamo  ill.  With 
the  exception  of  dyspnea  following  physical  exertion,  the  patient  had  boon 
in  good  health  during  the  past  few  years.  His  present  illness  manifested  it¬ 
self  in  general  malaise,  soro  throat,  occasional  coughing  with  minor  mucous 
expectoration,  and  a  temperature  of  37  to  38  degrees.  When  the  patient  did 
not  show  any  improvement,  his  physician,  celled  on  tho  third  day  of  the  ill¬ 
ness,  made  the  following  findings: 


* 


The  patlont,  o f  i>yl< n t o  body  typo,  won  in  good  general  health  and  in 
o  good  sifitii  of  nutrition,  somewhat  corpulent,  weighing  79  kg  and  boing 
i.d?  m  coil.  3ody  temperature  3d. 3°,  pul so  100/mi n,  blood  pressure  130/90  RR. 
The  pharyngeal  mucous  membra  no  was  diffusely  roddaned,  with  minor  mucopurulent 
deposits.  Postoperative  condition,  bilateral  tons! lloccomy,  Bos^h  tympanic  mem- 
branaa  acioroticaliy  changed  and  cicatrlclally  contracted,  with  hearing  im¬ 
paired,  Percussion  and  auscultation  of  chose  --  no  particular  findings,  In 
addition  to  tha  complaints  listed  above,  the  patient  complained  of  occasional 
coughing  and  a  scabbing  pain  in  the  right  side  o f  hiu  chest  when  caking  a  deep 
breach. 


When,  after  combined  treatmont  with  sulfonamides,  tetracycline,  und 
vitamins,  the  pationc  had  not  completely  recovered  on  the  0th  day  of  his  ill¬ 
ness,  a  now  histoplasmin  skin  tost  (0.1  car;  lilOO)  was  performed,  in  viow  of 
cho  patient's  known  exposure  in  the  laboratory.  Tost  results,  with  a  diameter 
of  15  mm,  wore  positive.  During  Chose  days,  minor  leukocytosis  with  normal 
difforontial  blood  picture  and  accelerated  BSC  woro  determined.  Blood  data 
for  the  oncire  course  of  the  illness  appear  in  tha  tablo  below. 

Tha  chest  x-ray  (Figure  1)  on  tha  10th  day  of  illness  showed  two  poorly 
defined,  haselnut-siscd  shadowy  araas  of  irregular  density  at  tho  lavol  of 
tha  5th  intercostal  spaca  on  the  right  and  tho  6th  on  tho  left.  In  tha  right 
lower  fiald,  a  slightly  larger,  Irregularly  defined  shadovjy  area  of  little 
density,  but  with  stripe-liko  marking,  could  be  sean.  In  addition,  the  lungs 
appeared  sh-rply  defined,  with  fine-grained  shading  on  both  sides.  Hill  were 
clearly  multiplied  and  chickened.  The  right  upper  interlobar  space  appeared 
as  a  thin  lina  delineating  the  outer  third. 


The  positive  hiscoplasmin  test  and  the  x-ray  examination,  together  with 
tho  olevatod  BSG,  in  viow  of  tha  patient's  previous  history,  lad  to  a  diagnosis 
of  pulmonary  histoplasmosis. 


Day  of 
disease 

leuko¬ 

cytes 

Segmant 
neutro¬ 
phils  s 

Eosino¬ 
phils  s 

'a*'*"* 

Lympho¬ 

cytes 

Erythro¬ 
cytes 
in  mill. 

Hb 

8.7. 

BSG 

10th 

8,200 

62 

0 

29 

4.66 

14.34 

34/67 

loth 

6  ,S50 

56 

1 

36 

4.50 

13.36 

35/79 

23rd 

7,200 

57 

1 

40 

4.42 

13.34 

34/70 

36  th 

10,500 

62 

2 

33 

4.34 

13.25 

40/84 

39  th 

10,100 

75 

2 

14 

4.12 

12.7 

7S/34 

41sc 

8,600 

57 

5 

37 

'4.0 

12.3 

45/73 

45  th 

5,500 

51 

4 

41 

4.1 

12.7 

48/38 

50  th 

8,700 

67 

5 

25 

4.06 

12.5 

42/87 
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Sinco  thu  patient  had  refused  stationary  treatment,  ho  received  ambu¬ 
latory  treatment  from  the  10th  through  Cho  33rd  day  of  illness.  Throughout 
that  time,  ho  had  no  favor,  voicod  no  subjective  complaints,  end  displayed 
a  good  appotito.  It  was  difficult  to  got  him  to  follow  tho  physician's  order 
for  bod  rout.  Tho  paciont  insisted  on  continuing  his  laboratory  work.  On  th^ 

23rd  day  of  sickness,  a  blood  sampla  was  taken  for  serological  examination. 

While  tho  complomont  fixation  reaction  for  the  mycolia  and  conidcform  of  the 
Paracoccidioides  brasiliunsis  turned  out  to  bo  negative,  the  titer  for  lusco- 
plosma  capaulatum  at  1/64  was  distinctly  olcvatod,  Those  values  remained  un¬ 
changed  in  two  subsequent  examinations  on  the  30th  and  50th  day  of  sickness. 

Throughout  the  remaining  course  of  the  disoaso,  tho  patient  was  daily 
traated  with  4  g  Elkosin  and  6  Dragees  Ferronicum,  while  polyvitamin  therapy 
was  being  continued. 

During  the  course  of  the  ambulatory  treatment  wo  had  gained  the  im¬ 
pression,  from  x-ray  control  examinations  performed  weekly,  chat  the  initially 
observed  infiltrates  began  to  be  delineated  with  increasing  sharpness.  The 
sharp  delineation  of  tho  lungs  with  fine-grained  shadi  noted  at  first,  sub¬ 
sequently  became  loss  clear.  Swelling  of  both  hill  remained  undiminished.  Per¬ 
cussion  and  auscultation  of  the  thorax  did  not  indicate  disease.  Liver  and  spleen 
were  not  enlarged.  Results  of  urine  analysis  were  normal;  however,  blood  sedi¬ 
mentation  rate  remained  high,  numbar  of  leukocytes  in  peripheral  blood  was 
slightly  decreased,  and  slight  anemia  developed. 

V  \ 

Stationary  Treatment 

On  the  34th  day  of  sickness,  the  patient,  having  assisted  in  bathing 
tho  children,  had  become  heated  and  had  exposed  himself  to  a  draft.  On  the 
following  day  he  again  complained  of  being  indisposed,  fever,  and  heart  pal¬ 
pitation,  as  well  as  breathing  difficulty  and  a  stabbing  pain  in  the  right 
side  of  his  chest.  In  spite  of  these  complaints,  patient  had  not  remained  in 
bod.  The  physician  was  notified  of  this  worsening  of  the  patient's  condition 
only  on  the  following  day.  Examination  on  the  36th  day  of.  sickness  showed 
dyspnea  and  tachycardia  of  130  with  well-filled  pulse  and  occasional  extra¬ 
systoles.  In  view  of  the  sudden  turn  for  the  worse,  stationary  treatment  of 
the  patient  was  ordered  on  the  37th  day  of  sickness.  During  admission,  the 
patient  had  no  temperature,  showed  tachycardia' of  130,  and  blood  pressure  of 
120/90  RR.  Dyspnea  was  clearly  evident  with  an  indication  of  cyanosis  of  the 

lips,  as  well  as  coughing  with  slight  mucous  expectoration.  Over  both  lower . 

lung  fields,  medium  bubbling  rale  was  determined  during  broncho-vesicular 
breaching  and  normal  vocal  fremitus.  The  x-ray  showed  increased  vascular  de¬ 
lineation,  particularly  in  the  right,  lower  field. 


*  Ms  are  indebted  to  Dr.  G.  A.  Maeckelt,  Profesor  del  Instituto  de  Medicina  Tropica 
Tropical  da  la  Univaraidad  Cantral  da  Venezuela,  for  these  examinations. 
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Auscultation  of  tho  heart  showed  no  abnormal  sounds.  The  electrocardio¬ 
gram  showed  a  low  T  and  an  indicated  doap  ST.  The  Q-soiko  in  the  1st  and  2nd 
extremity  derivation  was  1  and  1.5  mm  deep  and  of  short  duration.  No  swelling 
of  tho  liver  or  spleon,  no  jugular  congestion  or  edema  could  be  found. 

The  leukocyte  count  had  increased  to  10,500,  and  an  increase  in  the 
blood  sedimentation  rate  was  determined. 

Under  oxygen  thorapy  and  medication  of  0.4  g  Chinidinc  as  well  as 
Heverino  intravenously  injected,  the  cxtrasystolos  and  cyanosis  disappeared 
immediately,  pulse  frequency  dropped  to  100  within  a  few  hours,  and  to  Oo  on 
che  following  day.  Electrocardiograms  taken  over  the  next  few  days  failed  to 
show  any  pathological  condition.  The  glutamic  acid-oxalacetic  acid-cransaminasis 
value,  on  the  38th,  39th,  and  40th  days  of  sickness  was  30,  17,  and  14  E/ml. 

From  the  3rd  day  of  stationary  treatment  (39th  day  of  sickness),  auscul¬ 
tation  of  lungs  and  heart  and  large  vessels  did  not  indicate  any  abnormal  con¬ 
dition.  Coughingand  expectoration  did  not  occur  any  more.  During  the  following 
days  no  indications  of  congestion  were  noted.'  Dyspnea  subsided  after  bed  rest. 
Heart  frequency  varied  between  80  and  90/mi n  and  blood  pressure  remained 
constant  at  120/90  RR.  During  the  course  of  stationary  treatment  the  patient 
never  had  any  fever. 

>' 

On  the  41st  day  of  sickness,  the  leukocyte  count  insper ipheral  blood 
had  decreased  and  the  blood  sedimentation  rate  had  dropped.  N'o  gall  pigments 
could  ever  be  determined  in  urine  analyses. 

Control  x-rays  (Figures  2  and  3),  taken  on  the  43rd  and  44th  days  of 
sickness,  indicated  two  soft,  irregularly  defined  and  partially  confluent 
shaded  areas,  about  2  cm  in  diameter,  in  the  right  upper  field.  These  areas 
were  situated  beneath  the  pleura  and  were  partially  obscured  by  the  first  rib. 

After  being  ordered  to  bed,  the  patient  had  felt  increasingly  better 
and  in  the  last  days  had  voiced  no  subjective  complaints.  On  the  51st  day  of 
sickness,  after  the  patient  had  arisen  to  wash  in  the  morning  and  after  he  had 
had  his  breakfast  out  of  bed,  death  occurred  suddenly  when  the  patient  arose  . 
again  in  order  to  seat  himself  in  his  wheelchair  for  the  trip  to  the  x-ray  room. 
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Figure  1  Figure  2  Figure  3 


Figure  Is  X-ray  of  the  thorax  on  the  10th  day  of  sickness. 

Figure  2:  X-ray  of  the  thorax  on  the  43rd  day  of  sickness.  The  three  shaded 

areas  seen  in  Figure  1  have  diminished  in  size  and  are  more  sharply 
delineated.  Shaded  area  in  right  upper  field  is  partially  obscured 
by  the  1st  rib  and  the  clavicle. 

Figure  3:  Stratum  view  of  right  lung  at  a  depth  of  8  cm  on  the  44th  day  of 
sickness.  Visible  in  the  right  upper  field  are  two  partially 
confluent  shaded  areas,  irregularly  defined. 
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Figure  4:  h-E  stain;  115  x;  Tuberculoid  Figure  5:  Ferrous  hemato>£ylene; 
granuloma  in  the  adventitia. of  a  lung  115  x;  Tuberculoid  granuloma  with 
artery  with  cell  infiltration  of  a  vessel  extension  to  the  wall  of  an 
wall.  erythrocyte-filled  vein  in  the  lung. 
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Figures  6,  7,  and  S:  Ferrous  hematoxylerve;  30  ::,  72  x,  and  300  x; 

Various  enlargements  of  the  same  artery.  Organized  art’herial  thrombosis 
■with  small  residual  lumina  in  a  lung  infarct.  At  various  points  in  the 
adventitia,  granulomes  with  necroses  and  extension  of  these  to  the  arterial 
wall.  Figure  8  shows  an  enlarged  tuberculoid  granuloma  with  two  giant  cells 
in  Che  adventitia.  * 
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Figure  9:  C.iti.S.  stain;  1,800  v;  Conidia 
in  the  caseous  zone  of  one  of  the  large? 
subpleural  foci. 


Figure  10:  G.M.S.  stain;  1,500  x; 
Conidia  in  a  caseous  granuloma  of 
the  adventitia  of  the  thrombosed 
artery  (see  Figures  6-8). 


Figure  11:  Ferrous  hematoxylena  stain}  Figure  12:  H-S  stain:  93  x; 
1,150  x;  Giant  cell  with  vacuoles.  Tuberculoid  granuloma  in  a  lymph 

OHera  we  are  not  dealing  with  histo-  node  o£  the  lung  hilus. 
plasmae. 
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An  n<n*ly  diagnoat a  of  fungus  tllAiia,™  ims  ariMvad  it  oltnloally  after 
i\  auooiuI  hi  AtnpUAmin  taut  turned  out;  lio  Ua  juMltlvu  (t'nlUwiiii  a  firat  teat 
t oh  wai  negative),  .•JuUB'j^uontiy,  l!n>  aom,<ltamAi\c  f t kaI; t ou  ranctien,  too,  was 
punitive,  Following  the  patient**  vlo.ith,  hi Htoplartirta  aapau latum  V»AA  grown  4 1\ 
Aputrm  ouliuraA,  Atartad  at  thn  beginning  of  Atationary  treatment,  X-ray  exami¬ 
nation  Allowed  ns  Aoltt.u'y  primary  canter,  but  multiple  InfiUvaUA  In  the  lung* 
And  bilatoral  hilua  iMlllht, 

Initially,  <  ><*  pvognOAlA  was  good,  baaed  on  lung  K-rayrt,  the  indication 
uaa  that  chi  a  wa  a  u  aawa  of  hi Atoplaamoal a  with  relatively  apat'Ae  dt  Atrlbution, 
During  the  flourae  of  the  aioknoAs,  only  alight  anemia  was  diagnosed  and  cha 
blood  sedimentation  rats  waa  constantly  elevated,  liven  alter  Cho  auvition  aymptom* 
wl\ioh  reaultod  in  atationary  treatment  beginning  in  cha  fifth  wool*  after  the 
start  of  aiohnaAA,  there  appeared  to  bo  immediate  improvement,  and  the  patient 
continued  to  fool  well  up  to  hii  audden  death. 

Clinical  interpretation  of  Cho  sudden  symptoms  on  Cho  35cl\  day  of  eiol<« 
naaa  waa  vary  diffioult,  Xn  addition  uo  chinking  of  a  renewed  hiatoplaamaaia 
distribution  in  cha  lung,  we  thought  of  an  unapaoifio  pneumonic  infection,  chan 
of  a  heart  infarct,  or  of  a  diacribucion  of  cha  hi BCopl«*musia  in  Cha  hoare 
muacle.  The  laccor  cwo  complications  had  Co  ba  excluded  oi\  the  baaia  of  Cha 
electrocardiogram  and  Cha  course  Cakon  by  Cnw  aiokneaa,  Symptomatology  waa  not 
oharaotariatio  of  a  lung  infarot,  Whan  death  ooourrad  auddanly  and  unexpectedly, 
wo  thought  of  a  lung  embolism  or  a  heart  infarot. 

Immediately  aftor  the  diagnoaia  had  boon  mado,  tha  patient  was  subjected 
to  Elkosin  treatment,  in  view  of  Cho  known  tolerability  of  thia  sulfonamide 
preparation,  Xn  addition  to  sulfonamide  medication,  treatment  of  histoplasmosis 
cases  with  amphoterioine  B  (Fungisono,  Squibb)  is  recommended.  Immediately  upon 
arriving  at  a  diagnosis  we  contacted  the  Squibb  representative  in  Caracas  by 
wire;  we  were  told,  howevor,  that  this  preparation  had  been  withdraw  from  tha 
market.  Wa  found  it  impossible  to  obtain  this  medication  through  friends  in 
Caracas  and  In  the  United  States. 


Summary  of  Postmoitom  Report 

Only  cho  organs  of  the  chose  and  abdominal  cavities  could  be  examined 
12  hours  at.  tor  death,  since  the  body  of  the  deceased  had  to  be  prepared  for 
overseas  shipment. 

The  following  macroscopic  determinations  ware  made:  pyknic  habitus; 
good  state  of  nutrition  with  corpulonce.  Skin  and  natural  body  openings  with¬ 
out  pathological  findings.  Rigor  mortis  prosent;  extondod  iivor  mortis  in  cha 
suspended  parts.  Bluish-rod  discoloration  of  the  skin  in  the  upper  parts  of 
chost,  neck,  and  head. 


Chaat  Qinm 

Thu  lunge,  particularly  in  ch#  middle  and  lower  neat l on*  of  both 
thoracic  oavittea,  show  card l ike  adhesion*  with  the  thoracic  wall,  They 
arc  voluminous  and  nhow  .t  pleura  with  *>w,iouh  surface,  Knot*  o i  various 
mac*  can  ba  identified  by  feeling  ho uh  organa,  Itv  aeotlou,  tho  lung  tissue 
appears  portia'ly  porous,  with  extended  aoiua  of  inora«.»ed  oonuUtanoy, 
dark  red  in  oolo>  .  which,  under  pressure,  yields  a  rod  foamy  liquid. 


tn  tha  loft  lu»\a  there  ave  three  and,  in  uh«  eight  lung,  two  round, 
well-delineated  foal,  located  primarily  in  tha  immediate  vicinity  of  tho 
pleura;  in  section  they  appear  gray-yellowish  and  show  increased  oonalsten- 
cy.  TV i  area  of  these  foal  varies  from  4  to  7  mm  in  d (amour.  The  section 
surface  which  indicates  a  oonoontrio  atratif ioation  does  not  land  itself  to 
stripping,  tn  addition  to  tha  larger  aubpleural  foci,  very  email  dot-shaped 
fooi,  greyish-white  in  color,  cun  bo  identified  on  lung  section  aurfacaa. 
They  are  moat  clearly  aeon  on  tho  left  inferior  lobe  and  occur  only  rarely 
in  tho  other  lung  lobei.  Sections  of  the  left  lung  show  several  dark  rod, 
not  clearly  delineated  tones,  up  to  3  cm  in  diameter.  In  the  right  lung, 
there  are  a  total  of  3  subploural  cone-shaped  reddish-grey  foci,  sharply 
defined,  up  to  2  cm  in  diameter;  two  of  these  are  in  the  superior  lobe,  and 
one  is  in  the  inferior  lobe.  Section  of  the  lung  base  shaved,  on  the  left, 
dad<  rad-gray,  tcmi-riQld  masses  of  irregular  aurface,  encountered  during  tho 
opening  of  the  pulmonary  arteries,  in  the  region  of  the  fi^rst  branching  of 
the  srterles;  those  masses  were  adhering  to  tho  arterial  wall.  Xn  the  stem 
of  the  right  pulmonary  artery  similar  masses  wore  found;  those  wero  opaque 
and  adhered  to  tha  artorial  wall  oven  more  strongly. 


Hllus  lymph  nodes  on  both  sides  vara  considerably  enlarged,  firm, 
end  greyish-block  in  color,  Seotions  showed  greyish-white,  firm  foci,  ir¬ 
regularly  delineated  and  2-3  mm  In  diameter. 


Tho  heart  is  of  proper  site,  with  an  abundance  of  fatty  tissue  of  tho 
opicardium.  Section  shows  heart  musclo  irregularly  outlined  against  fatty 
tissue.  Consistency  of  heart  muscle  is  flabby.  Vertical  walls  arc  thin, 
about  4  mm  on  the  right  and  3  mm  on  the  loft.  Heart  valves,  endocardium, 
and  heart  auricles  normal.  Coronary  arteries  are  quite  wide,  with  small, 
barely  prominent  yellowish  papillae  in  tho  tunica  Interna.  Section  shows 
in  the  loft  ventricle  a  spotty  delineation  of  the  myocardium. 

Abdominal  Onto  ns 


The  poritonoum  is  mirror-smooth;  organs  are  properly  located.  Revi¬ 
sion  of  the  intestinal  loops  indicates  that  the  masanterium,  full  of  fatty 
tissue,  and  tha  ratroparitonocl  fatty  tissue  arc  thickened  by  tumor-liko 
bulges  and  look  as  if  boilod,  A  moist,  golatinous  tissue  is  encountered, 
with  large  nodes,  yellowish  in  color,  which,  in  section,  shows  grayish- 
white  areas.  No  lymph  nodes  are  detec?  d. 
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YS\u  apleon  in  of  proper  «Ua  and. ha*  a  smooch  tturfaea,  In  section, 
tl»o  pul, in  appears  greyish-red  in  color,  and  U  of  vary  soft,  jelly-like 
consistency.  Under  the  eapnule  and  in  Motion,  individual  pinhoad-eisad 
greyish-whita  foal  can  be  idanelfiad, 

■ 

*ha  livar  la  of  proper  also  a..  onsJatenay,  has  a  smooth  surface, 
and  U  reddi*h»brov*n  in  color.  Individual,  irregularly  defined  yellowish 
aoncia  and  individual,  small, grayish-white  foci  can  bo  idanelfiad  in  aootion. 
Gall  bladder  and  bila  ducts  ara  normal, 

l*\a  kidneys  ara  greyish-red  in  oolor,  of  proper  sUo,  and  show 
individual  acar-ohapod  contractions  on  tha  aurtfneo.  Individual  grayish- 
vhito  fool,  such  as  oncountorcd  in  tha  aplaan  and  liver,  oan  ba  determined. 
Stomach,  intestines,  pancreas,  adrenal  glands,  and  pelvic  organs  ara  normal, 
Munronconlc  <11  annoni ft  was  as  follows t  Five  caseous  foci,  up  to  0.7  cm  in 
diamacer,  not  too  frash,  and  minor  diffusa  distribution  of  submiliar  gra¬ 
nulomas  in  both  lungs,  most  distinctly  in  tha  loft  inferior  lobe. 

Small  ossoous  foci  and  granulomas  in  the  enlarged' hilus  lymph  nodes 
on  both  s(idas, 

Thrombosis  of  pulmonal  arteries  in  both  lungs;  more  frosh  in  the 
first  branches  on  the  left,  not  quite  frash  in  the  main  stem  on  the  right. 

Several  extended  infarett-lika  hemorrhages  in  tha  loft  lung,  and 
three  hemorrhagic,  not-too-fresh  infarcts  in  tha  right  lung.  Lung  edema 
on  both  sides. 


Cordlike  pleura  growths  on  both  sides.  Minor  distribution  of  submiliar 
and  miliar  granulomas  in  liver,  kidneys,  and  spleen.  Septic  spleen.  Focal 
adiposis  of  the  liver.  Irregular  greyish-white  delineation  of  heart  muscle 
in  back  wall  of  loft  ventricle.  Adipositas  cordis.  Edema  and  fat  necrosis 
in  mesontorium  and  ratroperitonaum, 

Mc.roscopic  examination  was  performed  of  lungs  and  main  stem  of  pulmonal 
arteries,  hilial  and  peribronchial  lymph  nodes,  heart  muscle,  liver,  pancreas, 
a  renal  glands,  mesenterium,  and  ratroperitoneum.  Stains  used:  H-E,  ferrous 
hematoxylona, ^fibrin  (Weigert),  Goldner,  PAS  (Braun- Falco) ,  Mucicarmin,  Ziehl- 
haelson,  and  u.  M.  S. .(sea  Manual  of  Histology  and  Special  Staining  Techniques 
Armed  Forces  Institute. of  Pathology,  Washington,  D.  C.,  1957), 
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Examination  shows  a  fibrosis  in  t,ho  form  aC  small  circumscribed  foal, 
frequently  subplaural,  and  fibrous  pleura  thickening.  Largo  and  madium-sicod 
pulmonary  arteries  show  sclerotic  incline  indurations,  in  many  places,  odoma 
and  axeandod  fraah  blooding  can  bo  observed.  Many  sections  of  various  parts 
of  lung  tissue,  particularly  noar  tho  bronchi  and  blood  vassals,  show  cub* 
miliary  and  miliaiy  granulomas  with  apitholoid  calls,  giant  colls,  and  lympho* 
syto  infiltrates,  which  frequently  indi'eata  a  control  necrosis.  Further, 
supormiliary  froth  oasoous  foci  are  observed  occasionally.  Perivascular  lo¬ 
calisation  of  the  granulomas  shows  chat  the  latter  occasionally  extend  to 
tho  vessel  wall  (see  Figures  4  and  5). 

The  five  larger  tubpleural  foci  histologically  show  a  similar  picture: 
there  are  caseous  foci,  surrounded  by  specific  granulation  tissue  with  nu¬ 
merous  giant  colls*  A  cluster  arrangement  is  apparent:  almost  completely 
anuolsar  necrosis  masses  which,  whan  stained,  appear  red,  alternate  with 
portions  rich  in  nuclear  fragments.  Both  in  the  foci  and  in  the  peripheral 
areas  collagenous  connocciva  tissue,  frequently  arranged  in  shell  form,  is 
noted.  Demarcation  between  the  connective  tissue  and  surrounding  lung  tissue 
is  quite  sharp,  but  there  is  no  continuous  fibrous  capsule.  In  the  vicinity 
of  saveral  of  the  foci  there  are  traces  of  recent  bleeding  as  wall  as  indivi* 
dual  granulomas,  or  groups  of  granulomas,  both  submiliaryvond  miliary,  as  do- 
soribsd  above. 

Foci  in  the  right  lung,  macroscopically  diagnosed  as  infarcts,  do  not 
correspond  to  fresh  hemorrhagic  infarcts.  In  these,  specific  granulomes  and 
small  caseous  foci  can  be  recognized.  In  one  of  the  infarcts  which  was  exa¬ 
mined  in  step  sections,  an  almost  completely  obliterating  organized  thrombosis 
of  a  pulmonary  artery  branch 'with  small  residual  lumina  was  found  (Figures  6 
through  8).  Here,  also,  there  were  found  caseous  foci  and  specific  granulomes 
in  the  immediate  vicinity  of  the  vessel  wall  with  extension  to  the  artery  wall 
and  necrosis  of  the  latter. 

Acid-  and  alcohol-resistant  bacilli  were  not  found  anywhere.  However, 
in  the  caseous  foci  and  granulomes,  under  G.  M.  S.  stain,  numerous  conidia,  • 
round  or* oval,  clearly  delineated  and  appearing  black  in  coloration,  could 
be  observed  (Figures  9  and  10).  Their  diameter  ranged  from  3  to  6  microns  and 
they  were  arranged  individually,  in  small  groups,  or  in  chains.  Conidia  in 
large  numbers,  could  be  observed  in  the  necrotic  regions  and  only  singly  in 
zones  of  the  granulation  tissue;  in  giant  cells  they  occur  only  singly. 
Groupings  of  conidia  were  seen  both  in  the  perivascular  specific  caseous 
foci  as  well  as  in  the  organized  thrombus  masses  of  the  artery  depicted  in 
Figures  6  through  8  (Figure  10). 

In  the  paraff in-irabe,dded  material  no  double  refraction  of  the  conidia 
can  be  determined,  and  the  mucicarmin  stain  is  negative.  Fungi  could  be  ob¬ 
served  only  in  the  G.  M.  S.  stain.  In  the  cytoplasm  of  several  of  the  giant 
cells,  the  H.  E.  stain  showed  numerous  vacuole-like  structures  (Figure  11) 
which  reminded  us  of  the  classic  forms  of  histoplasms  with  shrunken  nuclei. 
These  structures  never  assumed  black  coloration  in  section  under  G.M.S.  stain. 


Pu lmon,v.‘v  Artcrioj.  at  tho  Dnse  of  thg  tun? s 


Npu  quite  froah  thrombosis  with  indications  of  organisation  arid 
considerable  call  infiltrates  in  tha  arterial  wall  and  its  vioinicy,  On 
the  lofc  aide,  thrombosis  in  more  recent  and  shows  lass  organisation, 

Hilar  and  Pari  bronchial  Iv.r.ph  nodes 

Hora,  caseous  foci  with  specific  granulation  tissue  and  granulomas 
of  various  ,aisos  ora  found  (Figure  12).  In  the  cantor  and  tha  pariphory  of 
the  foci,  collaganous  connective  tissue  con  be  identified.  Like  in  the 
lungs,  tissue  changes  here  cannot  be  distinguished  from  tubercular  tissue 
changes.  Here,  too,  the  fungus  is  found,  as  was  tha  case  in  the  foci  of  the 
lung  tissue. 

Livar.  Kidnays,  and  Spleen 

Submiliary  and  miliary  tubarcular  granulomas  in  small  numbers,  in 
which  the  fungus  can  be  identified  occasionally. 

Heart  Muscle  .  •- 

Moderate  adipositas  cordis  with  atrophy  of  heart  mliscle  fibers.  Minor 
sclerosis  of  intramural  arterial  branches  and  perivascular  fibrosis.  In  some 
areas  edema  and  circumscribed  fresh  bleeding  is  noted.  In  some  areas,  fresh 
fatty  tissue  necroses  with  minor  infiltration  of  leukocytes  and  bleeding 
are  seen  in  the  subepicardial  fatty  tissue.  No  granulomatic  changes.  . 

Pancreas 

In  many  areas,  zones  of  various  size,  with  autolytic  changes  of  the 
parenchyma.  At  some  points  of  the  interstitial  fatty  tissue,  circumscribed 
necroses  with  infiltration  of  individual  leukocytes. 

Meseitterium  and  Retroperitoneal  Fatty  Tissue 

In  t-he  fatty  tissue  there  are  lymphocyte  collections  of  various  size 
which,  in  som<5  spots,  permit  recognition  of  follicles  and  lymph  nodes.  In 
addition,  there  are  zones  of  various  size  of  fresh  fatty  tissue  necrosis 
with  leukocyte  infiltration  and  small  bleeding. 

Adrenal  Glands 

No  pathological  findings. 
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So  lev  Isis 


Wo  aro  dealing  hero  with  a  ease  of  hir.toplanosis-primary  infaction, 
in  which  tho  fungus  causad  tissue  change r.  in  lungs,  lymph  nodes,  liver, 

Itldnoya,  and  spleen.  Since  only  a  partial  postmortem  was  performed ,  we  are 
limited  to  the  findings  of  this  postmortem  in  our  interpretation  of  the  case. 
The  source  of  infaction  will  bo  treated  in  tha  discussion. 

?rom  tha  initial  appearnnea  of  tha  symptoms  of  the  disease  until 
death  of  the  patient  there  elapsed  a  period  of  sevon  weeks.  A  histoplasnine 
sk'in  test  performed  six  months  prior  to  the  appearance  of  the  initial  symp¬ 
toms  turned  out  to  be  negative;  however,  a  second  skin  tost  made  during  the 
initial  days  of  the  illness  was  positive.  In  addition,  the  complement  fixation 
reaction  was  positive  and  tha  fungus  could  bo  demonstrated  in  the  sputum. 

The  granulomatose  lung  changes,  as  wall  as  Che  larger  subpleural  foci 
and  the  fina  distribution,  were  only  indicated'  in  x-rays.  This  is  understand¬ 
able  since,  anatomically,  those  were  rather  fresh  foci  which  did  not  yield 
much  contrast.  On  the  other  hand,  x-rays  showed  two  changes  in  the  right 
uppor  lobe,  later  identified  as  infarcts,  which  ware  difficult  to  diagnose 
as  such  at  the  start.  Clinically,  those  infiltrates  ware  athirst  thought  to 
bo  histoplasmosis  foci,  while  the  attack-like  dyspnea  with  circulation  symptoms 
v/as  interpreted  as  acute  cardiac  insufficiency  resulting  from  myocardium 
damage  caused  by  histoplasmosis  distribution  or  hypoxemia  changes. 

Based  on  the  anatomic  picture,  the  larger  and  smaller  histoplasmosis 
foci  in  the  lung  obviously  wore  changes  of  equal  age.  No  solitary  older 
primary  focus  was  found  in  the  lungs:  thus,  the  five  larger  subpleural  foci 
must  be  considered  as  multiple  primary. foci,  from  which,  secondarily,  but 
rather  quickly  a  lymphogenous  and/or  hematogenous  distribution  in  the  lungs 
occurred.  Another  possibility  would  be  that  all  histoplasmosis  foci  were 
established  in  the  lungs  at  the  same  time,  through  inhalation.  We  shall  return 
to  this  subject  in  the  discussion. 

The  sparse  histoplasmosis  granulomes  in  liver,  kidneys,  and  spleen 
are  somewhat  more  fresh  and  obviously  the  result  of  a  hematogenous  distribution 
originating  in  the  lung-  or  lymplmode-f oci. 

Pathogenetically,  how  are  the  vessel  changes  in  the  lungs  and  their 
consequences  to  be  interpreted?  A  clearly  perivascular  localization  of  the 
granulomes  must  have  existed  in  the  early  stages  of  development  of  the  pul¬ 
monary  histoplasmosis,  which  rapidly  brought  about  changes  in  the  vessel  walls, 
formation  of  thrombi  in  the  middle  and  small  pulmonary  artery  branches,  and 
infarcts.  Even  though  slight  lung  artery  sclerosis  was  diagnosed  and  the  pos¬ 
sibility  of  embolisms  cannot  be  excluded,  it  is  our  belief  that  the  occurence 
of  thrombosis  was  brought  about  directly  as  a  result  of  the  perivascular  histo¬ 
plasmosis  foci  which  extended  into  the  vessel. walls. 
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More  difficult  is  an  explanation  of  the  formation  of  thrombosis  in  the 
primary  stems  of  ttno  pulmonary  artery.  No  granulomatose  changes  in  the  ad¬ 
ventitia  or  the  arterial  walls  ware  found,  as  was  the  case  in  the  medium-sized 
arterial  branches.  Instead,  wo  must  think  of  several  formation  mechanisms  that 
came  into  play  concurrently:  if  thromboses  already  existed  in  the  medium-sized 
arterial  branches,  there  may  have  occurred  retrograde  changes  in  the  blood  flow 
ratios  in  the  larger  arterial  branches;  further,  changes  in  the  blood  itself  • 
may  havo  occurred,  in  view  of  the  existing  infection;  in  addition,  the  hilus 
lymph  node  swellings  could  have  —  as  a  result  of  compression  --  contributed 
to  tho  intravascular  blood  coagulation.  The  changes  in  the  arterial  well  and 
in  tho  thrombus  masses  in  the  vicinity  of  the  tunica  interna  indicated  that 
the  process  hero  had  started  some  time  ago.  It  may  be  assumed  chat,  beginning 
with  minor  parietal  thrombotic  aggregations,  blood  coagulation,  over  a  period 
of  time,  proceeding  progressively  in  the  direction  of  the  lumen,  finally 
blocked  the  arterial  clearance  completely. 

The  patient's  arising  in  the  morning  may,  as  a  sudden  circulation  load, 
have  caused  the  acute  insufficiency  of  an  already  overloaded  and  damaged  heart 
muscle,  which  would'  serve  as  an  explanation,  of  his  sudden  death. 


Discussion 


It  is  not  quite  clear  how  the  infection  came . about ^in  the  case  under 
discussion.  Together  with  four  other  persons,  the  patient  visited  —  12  days 
before  the  appearance  of  the  first  symptoms  —  a  cavern  and  personally  took 
several  soil  samples  from  the  cavern  and  from  several  chicken  coops  in  the 
vicinity.  Histoplasmae  could  be  shown  to  have  been  present  in  two  of  these 
samples  (in  one  sample  of  a  total  of  four  samples  taken  from  the  cavern,  and 
in  one  of  the  samples  taken  from  a  chicken  coop);  this  means  that  relatively 
few  microorganisms  were  contained  in  the  soil  of  the  cavern.  Moreover,  none 
of  the  four  persons  who  accompanied  the  scientist  to  the  cavern  took  sick, 
and  their  histoplasmin  skin  tests  gave  negative  results.  Of  course,  they  did 
not  come  into  close  contact  with  the  soil.  Thus,  it  cannot  be  completely 
ruled  out  that  infection  took  place  on  the  day  of  the  visit  to  the  cavern. 
Histoplasmosis  infections  resulting  from  visits  to  caverns  are  known  to  have 
occurred  in  our  country  (Campins,  Zubillaga,  Gomez  Lopez  and  Dorante);  in 
the  course  of  such  excursions,  a  larger  number  of  participants  took  sick,  but. 
no  fatalities  are  known  to  have  occurred. 

In  our  opinion,  another  possibility  appears  more  likely:  it  is  that 
the  patient  infected  himself  in  the  course  of  examining  the  numerous  histo- 
plasma  capsulatum  cultures  in  his  laboratory.  Particularly  many  cultures  were 
grown  during  the  weeks  immediately  preceding  his  illness;  in  all  cases,  the 
patient  personally  examined  the  cultures  and  took  smears.  Infection  through 
inhalation  of  elements  of  fungus  cultures  appears  the  more  likely  since  the 
postmortem  showed  the  distribution  of  the  histoplasmosis  changes  with  apparent¬ 
ly  multiple  ‘primary  foci  and  the  localization  of  many  foci  in  the  vicinity 
of  tho  bronchi  and  vessels.  Procknow,  Page,  and  Loosli,  in  experiments  with 
animals  in  which  causative  agents  from  fungus  cultures  (mycelia,  chlamydo- 
spores,  and  conidia)  were  applied  intratracheal ly,  noted  a  pronounced  peri- 


bronchial  localization  of  the  tissue  changes  resulting  from  fungus  infection. 

Too  mycclia  and  chlamydospores  used  to  induce  infection  could  be  demonstrated 
for  a  period  of  only  two  weeks  following  infection.  Tnese  fungus  elements 
disappear  and,  in  later  stages,  only  the  conidia  can  be  seen  in  the  tissue. 

Thus,  in  our  case,  the  presence  of  mycclia  and  chlamydospores  —  which  would 
have  proved  infection  in_the  laboratory  --  at  a  point  more  than.  7  weeks 
after  infection  was  not  to  be  expected. 

The  literature  notes  that  in  a  large  percentage  of  histoplasmosis 
cases  x-rays  show  multiple  nodular  infiltrates  (Conanc  and  associates) 
or  diffuse  node-shaped  shaded  areas  in  the  so-called  "acute  epidemic  variety" 
(Furcolow  and  Rubin,  also  Kerron  and  Furcolow).  Similar  x-ray  findings,  even 
though  not  as  strongly  defined,  were  made  in  our  case. 

In  contrast,  the  claim  is  made  on  the  basis  of  pathological-anatomical 
determinations  that  initial  infection  in  histoplasmosis  cases  results  in 
changes,  in  the  sense  of  a  primary  complex,  that  are  similar  to  those  occurring 
in  tuberculosis  (Puckett;  Straub  and  Schwarz),  The  latter  authors  found  that 
the  lung  foci  in  primary  infection  with  histoplasmosis  are  generally  somewhat 
larger  than  those  in  tuberculosis.  ' 

This  discrepancy  between  clinical  and  pathological-anatomical  data 
may  be  based  on  the  fact  that  heretofore  only  few  of  the  "acute  cases  of  histo¬ 
plasmosis  with  multiple  nodular  infiltrates  at  that  stage  q£  development  have 
been  submitted  for  pathological-anatomical  examination.  Pathologists  generally 
are  more  likely  to  see  surgical  material  with  so-called  histoplasmoma. 

Further,  it  is  worthy  of  note  that  serious  or  fatal  cases  of  histo¬ 
plasmosis  in  our  country  have  been  described  primarily  in  cases  of  foreign- 
born  patients  (Angulo;  Salfelder),  particularly  older  persons.  Natives,  par¬ 
ticularly  country  people,  apparently  undergo  a  clinically  not  determinable  or 
a  benign  infection  in  their  youth.  A  massive  infection  in  the  case  of  immigrants 
who 'had  never  come  '"n  contact  with  the  fungus,  is  much  more  likely  to  result 
in  death.  In  the  United  States,  too,  fungus  infections  are  reported  in  the  wake 
of  settlement  in  histoplasmosis  endemia  regions;  in  the  case  of  immigrants  — 
in  contrast  with  the  native  population  --  such  infections  frequently  result  in 
clinical  manifestations  (Baum  and  Schwarz). 

The  literature  does  not  report  on  cases  of histoplasmosis  with  locali- 
zation,  of  the  granulomes  in  the  lungs  in  the  vicinity  of  the  vessels,  extension 
to  the  vessel,  walls,  and  formation  of  thrombi.  Such  changes  could  be  designated 
as  thrombarteriitis  histoplasmotica.  In  the  course  of  a  visit  to  the  Mayo  Clinic 
we  heard  that  Bahn,  in  a  number  of  cases  of  generalized  histoplasmosis  with 
adrenal  gland  changes,  found  extended  necroses  in  these  organs.  These  necroses 

could  apparently  be  traced  to  vessel  changes  with  thrombi,  caused  by  fungus..  

granulomes.  Further,  there  is  a  report  by  Sutliff  of  a  fatal  case  of  pulmonary  ■ 
histoplasmosis  which  contains  a  comment  about  chronic  pulmonary  artherial  throm¬ 
bosis,  but  no  particular  comment  is  made  on  a  connection  between  histoplasmosis 
and  the  vessel  changes. 


Cases  are  known  of  chronic  mediastinitis  through  histoplasmosis  in 
which  compression  of  large  vessels  may  occur  (Lul^  and  associates;  Salyer 
and  associates).  In  one  of  our  cases  (A  2153;  65  o)  we  saw  a  cor  pulmonale 
with  extended,  diffuse,  calcified  and  ossified  histoplasmosis  foci  in  both 
.lungs.  In  cases  of  chronic  histoplasmosis,  only  Sutliff  notes  a  single  case' 
of  a  finding  of  cor  pulmonale;  on  the  other  hand,  lung  changes  in  histoplas¬ 
mosis  in  connection  with,  or  as  a  possible  cause  for  cor  pulmonale,  are  not 
noted  in  the  summary  presentation  of  Schepers. 

As  far  as  the  cause  of  death  in  histoplasmosis  cases  is  concerned, 
one  generally  observes  a  septic-toxic  clinical  picture  with  cachexia,  en¬ 
largement  of  the  liver*  and  spleen,  and  insufficiency  of  the  RES  (Wail; 
Peabody;  Furcolow  and  Brasher;  Sutliff;  Curry  and  Wier).  In  the  majority  of’ 
cases,  death  follows  increasing  deterioration  with  extended  generalization. 

In  our  case,  the  only  possible  explanation  for  the  sudden  death  is  the  above- 
mentioned  circulatory  complication.  This  would  appear  to  be  an  unusual  and 
rare  occurrence,  since  the  disease  took  a  generally  benign  course  with  mo¬ 
derate  distribution  in  the  lungs  and  minor,  distribution  in  other  organs.  With 
the  exception  of  the  elevated  blood  sedimentation  rate  and  the  slight  anemia, 
there  were  no  signs  of  toxic  damage.  In  view  of  the  subsequent  fever-free 
course  and  the  general  lack  of  complaints,  the  fatal  outcome  could  not  have 
been  anticipated  at  all.  ■ 

The  massive,  apparently  gradually  built-up  thrombosis  of  the  primary 
stems  of  the  pulmonal  artery  had  been  preceded  by  no  symptoms  and  therefore 
had  not  been  clinically  diagnosed. 

The  fresh  fatty  tissue  necroses  in  our  case  were  most  prominent  in 
the  mesenterium  and  the  retroperitoneal  fatty  tissue,  less  prominent  in  the 
pancreas  interstitium  and  in  the  subepicardial  fatty  tissue.  Moreover,  patho¬ 
logical-anatomical  changes  of  the  parenchym  of  the  pancreas  were  not  clearly 
recognizable;  it  should  be  noted  that  autolytic  changes  had  already  occurred. 
It  is  known  that  fatty  tissue  necroses  can  occur  independently  and  in  acute 
fatal  cases  (Guethert).  On  the  other  hand,  the  literature  contains  little 
exact  data  on  its  possible  role  as  a  causative  factor  in  cases  of  death. 

The  origin  of  the  necrosis  in  our  case  is  not  clarified.  We  should  not  like 
to  discard  the  possibility  that  it  may  have  had  a  part  in  the  occurrence 
of  the  pulmonary  artery  thrombosis  or  of  the  shock. 
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